Fibrillins 1-3 are stromal extracellular matrix proteins that play important roles in regulating 18 TGFβ activity, which stimulates fibroblasts to proliferate and synthesise collagen. In the 19 developing ovary the action of stroma is initially necessary for formation of the ovigerous 20 cords and subsequently for the formation of follicles and the surface epithelium of the ovary.
Fibroblasts or stromal cells are of mesenchymal origin (Wong et al. 2007 ) and are a major 43 cell type present in the stroma of many organs (Birchmeier & Birchmeier 1993) . They play 44 an important role in the production and deposition of collagen in tissues (Varga et al. 1987 ; Fibrillins are major structural components in stromal ECM (Ramirez & Pereira 1999) . 60 In addition to their structural function, they regulate growth factor/cytokine activity by 61 binding LTBPs 1 to 4 (Isogai et al. 2003; Zilberberg et al. 2012 ) and thus sequestering latent 62 TGFβ in the ECM (Chaudhry et al. 2007) . This is important for the regulation of TGFβ 63 activation and bioavailability in the ECM (Saharinen et al. 1999; Chaudhry et al. 2007) (Hummitzsch et al. 2013; Heeren et al. 75 2015; Hummitzsch et al. 2015) . The stromal tissue first penetrates the developing ovary from 76 the mesonephros and whilst doing so it subdivides and thus partitions the oogonia and the 77 precursor gonadal-ridge epithelial (GREL) cells of the ovary into ovigerous cords. It then 78 segregates the ovigerous cords into smaller groups of cells thus contributing to the formation 79 of follicles. Finally it penetrates to just below the surface of the ovary before spreading 80 laterally, thus isolating some GREL cells at the surface of the ovary. These GREL cells then 81 begin to form an epithelium on the surface. Throughout ovary development the stroma 82 expresses fibrillin genes but different ones at different times. To identify possible regulators of FBN3, we treated bovine fetal ovarian fibroblasts (n = 5 280 ovaries, each from 13, 14, 17, 19 and 33 weeks of gestation) with 31 different reagents ( Table   281 1) for 18 h and observed their effects on FBN3 expression ( Fig. 1 ). as cell proliferation and extracellular matrix production. No substantial effects were seen in 285 any individual culture and the data were therefore combined across the gestational ages for 286 statistical analyses which showed that there were no significant differences in FBN3 287 expression between the control and any of the treated cultures. Furthermore, we also 288 observed that expression FBN3 in these cultures was very low. first trimester, n = 6 ovaries from weeks 19-26 in the second trimester). Gene expression 297 analyses showed that the expression of FBN1 in fetal ovarian fibroblasts from 9-15 weeks of 298 gestation was not significantly affected when these cells were treated with TGFβ-1 (Fig. 2) .
299
However, it was observed that compared to the untreated control, there was a significant 300 increase in FBN1 expression in the TGFβ-1-treated 19-26 week fibroblasts, with the higher 301 TGFβ-1 concentration causing a more significant increase in FBN1 expression. This effect of 302
TGFβ-1 was prevented by the antagonist SB431542, which had no effect alone. TGFβ-1 did 303 not cause a significant effect on FBN2 expression in the 9-15 week gestation cells (Fig. 2) but 304 SB431542 caused a significant reduction in FBN2 expression, with or without TGFβ-1 ( Fig.   305 2). In later gestation TGFβ-1 stimulated FBN2 expression and SB431542 inhibited this We then measured expression levels of fibrillin genes in fetal ovarian tissue slices before (0 312 h) and after culturing for 24 h (n = 1 ovary from 12 weeks of gestation and n = 3 ovaries from 313 weeks 16-18). There were no significant differences (P > 0.05) in FBN1 and FBN2 314 expression respectively between the 0 h ovarian tissue and the ovarian tissue cultured for 24 h 315 ( Fig. 3) . However, we observed a significant decline in FBN3 expression by 24 h. The expression levels of FBN1-3 were analysed in disaggregated human fetal ovarian tissue 320 (n = 4 ovaries from 9-17 weeks of gestational age) before culture, in adherent ovarian 321 fibroblasts before the first passage and up to the eighth cell passage. FBN1 and FBN2 322 expression increased in all cultures across passages (Fig. 4) . FBN3 was expressed higher in 323 the disaggregated cells of 9 week old fetal ovary compared to later gestation fetal ovaries 324 (Fig. 4) . However the ovarian cells of all fetal ovaries showed a dramatic decline in FBN3 325 expression in culture and a loss of FBN3 expression after the first passage.
327

TGFβ-1, activin A and SB431542 treatment of human fetal ovarian cells 328 329
Human fetal ovarian fibroblasts (n = 3 ovaries from 15-17 weeks gestation) were treated with 330 5 ng/ml TGFβ-1, 100 ng/ml activin A and 10 µM SB431542 separately. TGFB1-3, LTBP1-4, 331 FBN1-3, AR, INHBA, HTRA1 and BDNF expression levels were subsequently measured.
332
SB431542 treatment significantly lowered TGFB1, LTBP2, TGFBI, INHBA and BDNF 333 expression, whereas TGFβ-1 treatment significantly reduced AR expression (Fig. 5 ). None of 334 the treatments significantly affected TGFB2-3, LTBP1, LTBP3-4, FBN1-2, and HTRA1 335 expression ( Fig. 5 ). FBN3 expression was not detectable in these cultures. Furthermore, it appears that TGFβ-1 regulates FBN2 expression differently in the bovine and 364 human later in gestation.
365
We also examined human fetal ovarian fibroblasts from later gestation when 366 steroidogenic enzymes are expressed (Fowler et al. 2011) . We observed that TGFβ-1 367 treatment caused a significant decrease in the expression of the androgen receptor gene (AR).
368
There are no previous studies that have investigated the effects of TGFβ directly on AR 369 expression. However, it is known that interaction of Smad3, a mediator of intracellular TGFβ 370 signalling, with the androgen receptor represses AR-mediated transcription, but the exact 371 mechanisms of this repression are not well understood (Kang et al. 2001; Chipuk et al. 2002) . The fetal ovary consists of a mixture of cell types and interactions between 411 fibroblasts, GREL cells, pregranulosa/ granulosa cells and germ cells might be required to 
433
In summary, FBN3 expression is rapidly reduced in both cell and tissue culture, and 434 was not maintained or stimulated by a range of growth factors. This study has also shown that 435 in the bovine, there is differential regulation of FBN1 and FBN2 between the early and later 
